Summary. --We report on three experiments performed in connection with the 2MV electrostatic quadrupole (ESQ) injector under construction at Lawrence Berkeley Laboratory. Scaled experiments have been conducted to study possible beam emittance growth due to beam aberrations in an ESQ injector. The experiment uses the SBTE (Single Beam Transport Experiment) accelerator system, quarter-scale ESQ set-up and a potassium ion diode source. Measured emittance growth changes significantly with variations in current and diode energy, in good agreement with theoretical predictions. In addition, beam transport experiments were performed in a 1 MV axisymmetric electrostatic aperture column using a zeolite 1" diameter potassium ion source. Experimental measurements in good agreement with 2-1/2 D simulations showed that low-emittance beams can be produced in axisymmetric structures. Finally, ESQ breakdown voltage tests without beam were performed at up to two times the quadrupole working voltage.
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-Introduction
The 2 MV injector is being developed at LBL for the heavy-ion fusion accelerator research (HIFAR) program and the induction linac system experiments (ILSE) experiment [1] . The ILSE now under study at LBL will address the physics issues of particle beams in a heavy-ion fusion driver scenario. The injector consists of a diode of up to 1 MV, followed by electrostatic quadrupoles (ESQ) to simultaneously focus and accelerate the ion beam to 2 MV. A 2 MV pulsed Marx generator is used to drive the injector ESQ-diode system. We report on three experiments that are connected with the injector design and construction, the ESQ scaled experiment, beam transport in an electrostatic aperture lenses accelerating column experiment, and the quadrupole breakdown test experiment.
-The ESQ scaled experiment.
Recent studies of the ILSE injector are looking into a design option that combines a single-gap diode (0.5 to 1 MV) with a (1 to 1.5 MV) ESQ accelerator. Beam dynamics simulations along the ESQ section are predicting a possible growth in the transverse emittance of the ion beam, known as the ,(energy effects,. This effect is a result of phase space distortion due to the variation of particle energy with radial position in an electrostatic quadrupole. The distortion is most severe when the quadrupole voltage is a significant fraction of the beam energy. The objectives of the scaled ESQ experiment are to study the transverse beam dynamics in the ESQ and in particular the dependence of phase space distortion on the diode voltage and current.
The experiment is performed on the LBL single beam transport experiment (SBTE) accelerator. Figure 1 shows a schematic of the experimental set-up. The quadrupole configuration is scaled to a quarter of the ILSE ESQ injector. The source is designed using EGUN calculations while preserving the ILSE injector diode perveance. An injector design with a 500 kV diode and a current of 790 mA is scaled into a 10 mA, 24.6kV source diode at SBTE, whereas an ILSE 1 MV diode design is scaled to 8.1 mA and 30 kV source. The SBTE accelerating column consists of a single 1.34" gap diode using a one-inch alumino-silicate (zeolite) potassium source. The source uses a 55 ~ Pierce electrode and a 10 mm apertured fine extraction grid (100 lines per inch) to minimize emittance growth at the source exit. The quadrupoles are energized using the existing SBTE quadrupole d.c. power supplies connected to form an accelerating ESQ set-up. The source is pulsed to + 47kV using the 120 kV SBTE Marx generator and a capacitor divider. The extraction grid is kept at + 20 kV, thus maintaining a diode voltage of 27kV (between extraction grid and source-emitting surface). The ESQ exit quadrupole electrode voltage is -7 k V , whereas the input quadrupole voltage 
